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after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
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DETAILED ACTION 

Election/Restrictions 

1. Applicant's election without traverse of Group I, claims 1-13 in the reply filed on 
February 24, 2006 is acknowledged. Non-elected invention, claims 14-22 have been canceled. 

Specification 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: 

BUMP ELECTRODES HAVING MULTIPLE UNDER BALL METALLURGY (UBM) 
LAYERS. 

Claim Objections 

3. Claim 1 is objected to because of the following informalities: 

Lines 6-7, recites: "wherein the bonding pads are exposed by the first passivation layer". 
However, as an apparatus, the bonding pads are not exposed because other layers are 
formed on the bonding pads. 

Appropriate correction is required. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1-6, 8-1 1 and 13 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kelkar et al. (U.S. Patent No. 6,462426). 

With respect to claim 1 , as best understood by the examiner, Kelkar teaches a wafer 
structure as claimed including: 

a wafer (208) having a plurality of bonding pads (204), wherein the bonding pads (204) 
are disposed on an active surface of the wafer; 

a first passivation layer (206) covering the active surface of the wafer, wherein the 
bonding pads (204) are exposed by the first passivation layer (206); 

an under ball metallurgy (UBM) layer disposed on each of the bonding pads (204), 
wherein the UBM layer comprises a first metallic layer (202) and a second metallic layer (212) 
disposed on the first metallic layer (202), the first metallic layer (202) covering a portion of the 
first passivation layer (206),. 

a second passivation layer (210) disposed on the first passivation layer (206), wherein the 
second passivation layer (210) covers a peripheral portion of the first metallic layer (202), 
without covering the second metallic layer (212); and 

a plurality of bumps (214), disposed on the UBM layer. (See Fig. 2). 

With respect to claim 2, the UBM layer of Kelkar comprises: 

an adhesion layer, disposed on the bonding pad (204); 

a barrier layer disposed on the adhesion layer; 

a wetting layer disposed between the barrier layer and the bump. 
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With respect to claim 3, the adhesion layer of Kelkar is a single layer or comprises a 
plurality of layers. 

With respect to claim 4, the barrier layer of Kelkar is a single layer or comprises a 
plurality of layers. 

With respect to claim 5, the wetting layer of Kelkar is a single layer or comprises a 
plurality of layers. 

With respect to claim 6, the first metallic layer (202) of Kelkar includes the adhesion 
layer (202) and the second metallic layer (212) includes the barrier layer (218) and the wetting 
layer (220). 

With respect to claim 8, a material of the adhesion layer (202) of Kelkar is titanium or 
aluminum. 

With respect to claim 9, a material of the barrier layer (218) of Kelkar is selected from 
the group consisting of nickel-vanadium alloy, titanium nitride, tantalum nitride and nickel. 

With respect to claim 10, a material of the wetting layer (220) of Kelkar includes copper. 

With respect to claim 1 1, a material of the second passivation layer (210) is 
benzocyclobutene (BCB) or polyimide (PI). 

With respect to claim 13, the bumps (214) of Kelkar is a globular shapes or pillar shapes. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

* 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 7 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kelkar 
'426 as applied to claim 2 above, and further in view of Greer (U.S. Patent No. 6,451,681). 

With respect to claim 7, Kelkar teaches the first metallic layer (202) includes the 
adhesion layer and the second metallic layer (212) includes the wetting layer (220). 

Kelkar also teaches the first metallic layer 202 may be formed of other conductive 

■ 

materials. 

Thus, Kelkar is shown to teach all the features of the claim with the exception of 
explicitly disclosing the first metallic layer to further include the barrier layer. 

However, Greer teaches an UBM including a first metallic layer (3 12) to includes an 
adhesion layer (200) and a barrier layer (202). (See Fig. 3), 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to form the first metallic layer of Kelkar to include barrier layer as taught by Greer 
to prevent cracks from propagating through the integrated circuit. 

With respect to claim 12, the material of the bumps (310) of Greer includes conventional 
tin/lead alloy. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anh D. Mai whose telephone number is (571) 272-1710. The 
examiner can normally be reached on 8:OOAM-5:OOPM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 



Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-2 17-9 1 97 (toll-free). 
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